Talks are actions, and language represents the medium through which we encounter reality, carry out practical reasoning, and construct social actions. This study applies the speech act theory to analyze the data collected in a study by Trauth and Jessup [2000] and confirms previous research findings that both the topic and the group size influence the pattern of discussion, especially when issues are threatening. It also shows that the abundance of speech acts like assertives, directives, and expressives can be accounted for by a few simple recurring patterns, indicating participants are rather close-minded. More important, linguistic analysis helps uncovering defensive speech routines that inhibit the generation of valid information and create self-sealing patterns of escalating error. Linguistic analysis may therefore complement positivist and interpretive analysis by examining if participants' engagement is superficial or profound, if consensus is reached or blocked, and if certain speech acts lead to dysfunctional organizational learning. Hence, in the era of participatory Web in which language is the primary medium for interactive sharing and dynamic collaboration, linguistic analysis can be applied to study the promises and declarations that people rely on to initiate, coordinate, and complete social actions.
INTRODUCTION
"The very idea of an information system is to provide a means and an environment for human communication. In this sense, information systems are linguistic communication systems only technically implemented, and would be useless without a linguistic function" [Lyytinen 1985, p. 61] . This vision conceptualized by pioneering researchers of Information Systems (IS) has today been realized as the Internet permeates into our everyday life and work. People of different races and ages can communicate with one another, overcoming the barriers of time and space to carry out actions that satisfy their desires. Interestingly, while the Internet is saturated with While the present authors concur that GSS is perceived as irrelevant to practice by the industry, the problem may not be caused by "insular subcommunities" but rather reside in the narrow focus on idea generation while neglecting the social context and failing to broaden the theoretical basis to include both interpretive and linguistic analyses that can improve GSS practicality. Indeed, the ethnographic study by Trauth and Jessup [2000] reveals that while GSS may generate a satisfactory number of ideas, it may still lead to unsatisfactory results. In their study, Trauth and Jessup [2000] applied both positivist and interpretive approaches to analyze GSS discussion text. The positivist approach, based on content analysis of the session transcripts, showed that a good number of ideas were generated and that both a high degree of participation and a fair degree of consensus were achieved. This indicated that GSS application was successful in promoting "effective group behavior directed toward consensus around alternative solution scenarios" [Trauth and Jessup 2000, p. 43] . However, the interpretive study uncovered an "absence of shared consciousness about the issue and imbalanced participation in the sessions" [Trauth and Jessup 2000, p. 43] , and showed that the context was "fraught with tension, suspicion, frustration, and incompatible differences in perception" [Trauth and Jessup 2000, p. 64] . GSS discussions were often emotionally charged, and the participants exhibited widely divergent views about the problem at hand. Trauth and Jessup [2000] thus questioned the value of anonymity and suggested going beyond the positivist approach to explore the social interactions that occur and the patterns that arise while the technology is being used [DeSanctis and Poole 1994; Chudoba 1999; Huang and Wei 2000] .
It is in this context that the present researchers have employed the linguistic method to analyze GSS discourse as social linguistic actions. In information systems research, Lacity and Janson [1994] have proposed three main approaches to text analysis: linguistic, positivist, and interpretive. Linguistic methods hold the assumption that language acts to shape, create, and define reality [Lyytinen 1985; Neff 1998 ]. "Through language, researchers study the use of power, discrimination, decision processes, norms, and virtually any other social actions of interest" [Lacity and Janson 1994, p. 145] . Note that from the language-action perspective, a GSS is useful, not only for idea generation and exchanging information, but also for strengthening social actions enacting and decision processes by means of promises and declarations. That is, while the traditional GSS paradigm views espoused words as merely representation of ideas, the LAP paradigm sees language uses in GSS reflecting the requests and commitments within the context of social networking. In this way, linguistic analysis reveals the rich dynamics of social life. Trauth and Jessup [2000] have generously shared their study results with us, and by applying linguistic analysis to the data collected, we are able to demonstrate that GSS can be an effective tool for diagnosing the social life of an organization. Taken together with the Trauth and Jessup [2000] study, we show that the social realities revealed in GSS discussions are multidimensional and that, by adopting a different research stance to better understand the roles of GSS, a variety of research benefits can be derived. Specifically, our analysis not only indicates a lack of consensus reported by Trauth and Jessup [2000] , but also shows the abundance of speech acts like assertives, directives, and expressives as well as the simple recurrent patterns of very short threads in which commissive acts are absent. In addition, the linguistic analysis reveals that, when GSS is applied to a potentially threatening issue, embedded in the recurrent patterns of the short threads are defensive speech routines, which may unfortunately inhibit the generation of valid information and create self-sealing patterns of escalating error [Argyris and Schön 1996] . According to Mingers [2003] , 75% of the methodologies used in major IS journals are positivist, and there is a need for multi-method in the IS field. Our linguistic study therefore contributes to the field's methodological repertoire. 
LITERATURE REVIEW
According to Lacity and Janson [1994] , the linguistic approach, along with the positivist and the interpretive approaches, are the three main methods of text analysis in the information systems research. The positivist approach requires researchers to arrive at understanding by identifying nonrandom variations in text. The interpretive methods focus on understanding how cultural experiences influence people's interpretation of text. The linguistic approach assumes that the type and structure of utterances embedded in text leads to understanding. Table I summarizes the three analysis approaches, including the research method, nature of text, role of researcher, and validity checks. Note that we have revised Table I slightly to show that the positivists may use qualitative and quantitative analysis and often a mix of both. Lyytinen [1985] has suggested that five views of language are relevant to the context of information systems. In the Fregean core view, language sentences are assumed to correspond to facts in the world and can be assessed logically as true or false, while in the Chomskyan grammar view, sentences in natural language express syntactic and semantic regularities and reveal the linguistic competence of an ideal fluent speaker. Next, in the Piaget's schema view, language generates and is generated by cognitive processes and structures. This contrasts the Skinnerian response view, in which the language is a mechanism causing observable behavior. Finally, in the ordinary speaking view, language is one category of human action: an open collection of speech acts. Language is a social act and its primary function is to promote sense making in social interactions. Lacity and Janson [1994] also argue that the Fregean view fits data modeling and mathematic relation applications, but the ordinary speaking view suits text analysis of group discussion. Given that speeches are actions, the ordinary speaking view assumes that an understanding of reality arises through the study of linguistic structure, through which researchers may study the use of power, discrimination, decision processes, norms, and virtually any other social actions of interest [Lacity and Janson 1994] . Similarly, for linguistic study, Lyytinen [1985] has proposed that the level of ordinary speaking view for IS researchers is social group and the aims are to uncover the action patterns of organizational exchange and the rules that underlie linguistic communication through an IS, and help the interpretation of its meaning.
Speech Act Theory
Speech Act Theory (SAT) provides a useful framework for studying language acts in everyday life [Holtgraves 2002] . It is a rule-based theory of linguistic communication that stresses the use of language for the expression of feelings and attitudes and Null A state of affairs is specified in the propositional content.
The property specified in the propositional content of an expressive must, however, be related to S or H.
(Source: summarized from Searle's book Expression and Meaning 1979) Note: Abbreviation meaning, "A"→ Act; "S"→Speaker; "H"→Hearer; "P"→Proposition to establish and coordinate relationships with others [Lyytinen 1985 ]. Austin, the originator of SAT, has argued that language does not merely describe reality in a neutral way, but is itself employed to shape, create, and define reality. Simply put, people do things with words [Lacity and Janson 1994; Holtgraves 2002] . A speaker utters a sentence in an appropriate context with certain intentions; he performs one or more acts, named "illocutionary acts by Austin" [Searle 1969 ]. Searle [1969] , who studied under Austin, provided recursive definitions of the set of all possible illocutionary forces and of the conditions for success and satisfaction of elementary illocutionary acts [Vanderveken 1990; Littlejohn 1999; Holtgraves 2002] . In general, an illocutionary act consists of an illocutionary force F and a propositional content P. For example, the two utterances "You will leave the room!" and "Leave the room!" have the same propositional content, namely that you will leave the room; but characteristically the first of these has the illocutionary force of a prediction and the second has the illocutionary force of an order. Similarly, the two utterances "Are you going to the movies?" and "When will you see John?" both characteristically have the illocutionary force of questions but have different propositional contents [Searle 1969; Searle and Vanderveken 1985] . In his work, Searle [1979] modified Austin's taxonomy and classified all speech acts as embodying one of five fundamental illocutionary points: assertives, directives, commissives, declaratives, and expressives (see Table II ). Searle and Vanderveken [1985] emphasized that these are the five basic universal ways to use language: we tell people how things are (assertives), try to get them to do things (directives), commit ourselves to doing things (commissives), express our feelings and attitudes (expressives), and bring about changes in the world through our utterances (declaratives). In addition, there is a direction of fit, meaning that some illocutions match words to the world, while others match the world to the words. The psychological state expressed in the performance of illocutionary acts is the sincerity condition of the act [Searle 1979; Searle and Vanderveken 1985; Vanderveken 1990 ].
This taxonomy classifies the possibilities of what a speaker can do with an utterance. For example, Nastri et al. [2006] have applied SAT to analyze communication in instant messenger and found that the messages are constructed primarily with assertives, followed by expressives and commissives, but rarely with directives. The importance of an illocutionary point is the specification of meaning in terms of patterns of commitment entered into by the speaker and hearer by virtue of their taking part in the conversation [Winograd and Flores 1986; Winograd 1987 Winograd , 1988 . The key to understanding the structure of a conversation is to see that each illocutionary act creates the possibility of a finite and usually quite limited set of other appropriate illocutionary acts in response [Searle and Vanderveken 1985] . Each illocutionary act in a conversation creates and constrains the range of such appropriate illocutionary acts.
RESEARCH METHODOLOGY
In the linguistic approach, classification schemes are often used to categorize what speakers and writers are trying to accomplish: convince, command, or motivate. This research relies on Searle's taxonomy for speech act analysis. In the context of information systems, speech act analysis may reveal "action patterns of organizational exchange control and coordination of commitments sense making of organizational behavior" [Lyytinen 1985 ].
Different analyzers may categorize utterances differently and statistical analysis can generate numeric measures of dispersion among the interpretations of different individuals. In this way, inter-analyzer reliabilities may be calculated, and validity thus has a quantitative component [Lacity and Janson 1994] . Furthermore, users of the linguistic approach tend to focus on the emergent properties of interaction through which researchers create their own realities rather than merely react to a presumed immutable world [Lacity and Janson 1994] . Therefore, the validity of the linguistic approach rests on the strength of the analytical arguments used to defend the interpretation rather than on quantitative measures.
GSS Discussion Data
In this study we obtained the original data collected by Trauth and Jessup [2000] in their study of GSS. In their study, 40 out of approximately 400 university employees participated in the four sessions. According to Trauth and Jessup [2000] , the participants were recruited through a presidential request sent via email as well as persistent lobbying from the session organizers. There was no mentioning of compensation in their paper. On a postsession questionnaire, 30 participants identified themselves as being female, while two participants chose not to identify their genders. Also, seven participants identified themselves as faculty or librarians, 15 as staff, and 15 as administrators.
The four GSS sessions were conducted in a computer-based classroom with 30 personal computers recessed into special desks. The GSS tool, OptionLink by Option Technologies, provided confidentiality and was used to facilitate the GSS session. Each session had two topics and lasted for 50 minutes: 20 minutes for each topic and 10 minutes for ranking the ideas that were generated. Each topic began with the facilitator giving a brief introduction followed by the 20-minute anonymous, interactive brainstorming phase. There were 7 participants in the first session, 14 in the second, 9 in the third, and 10 in the fourth session. A total of 427 utterances in 124 threads were generated. Table III shows a summary of all sessions. In the original transcripts, each participant's utterance was assigned a string of digits, the first representing the sequence number, the second showing its thread number, and the last being its discussed order. An example of a discussion is shown next. Most threads (74/124) are shorter than four interactions. Thirty-one threads have only one utterance, without any interaction, twenty-nine have two utterances, and fourteen threads have three utterances. This indicates a lack of interaction in the discussions and the possible existence of defensive routines used by participants to hold back their interactions, a point that will be analyzed later.
Speech Act Analysis Procedure
The basic unit of speech act analysis is each participant's utterance. Table IV summarizes the processes involved. Two researchers participated in the analysis, which began with training on the concepts of speech act theory and the taxonomy of illocutionary acts. Next, the researchers discussed their perspectives of the five categories of illocutionary act, including their definitions and differences. As part of their training they were asked to categorize sentences into different speech acts, practicing with discussion transcripts gathered from Washingtonpost.com, including "The RIAA and the Music Piracy Debate" and "The Digital Piracy Debate." The training process ended when agreement on the category of the utterances exceeded 90% [Cohen's Kappa) [Krippendorff 1980] . A total of 11 training sessions were conducted. At this stage, the researchers began to analyze the GSS text by first selecting 10% of the discussion material for a pilot study. When inter-rater reliability exceeded 85% (Cohen's Kappa), they then started to analyze the entire text individually. The resulting consistency of speech act analysis between the two researchers was 87% (Cohen's Kappa). When disagreement occurred, the issue was resolved through discussion. Once all utterances had been classified, each thread was examined separately to find recurrent patterns in the discussions. A total of 11 basic recurrent patterns were identified.
ANALYSIS RESULTS

Speech Act Analysis Result
Table V and Figure 1 show the results of the analysis. For all discussion sessions, the most frequently occurring utterance was assertive (218 times / 51.05%), followed by expressive (98 times / 22.95%) and directive (93 times / 21.78%). There were only a few commissive statements (17 times / 3.98%) and only one declarative. This uneven distribution indicates polarized discussions.
4.1.1. Assertive. In assertive speech acts, the speaker states his or her viewpoint. These acts represent the speaker's belief in a proposition which he asserts to be true and is willing to defend if necessary [van Eemeren et al. 1993] . For example, in utterance 23 6, the speaker thought that equality meant not only "equal pay for equal work" but also required "mutual respect," while the following utterance shows a different opinion, that while "mutual respect" may be a nice-sounding term, status gains more respect. The two speech acts represent the speakers' respective beliefs about gender equality. Utterances 33 8 and 34 8.1 also show the beliefs of different speakers about gender equality. 24 6.1 Mutual respect is lovely. Status gains more respect. Equal pay for equal work is vital for self respect and the respect of others because it translates into status. This is a patronizing statement. (Session 1: Topic 2) 33 8 Accept one another as equals in our work and recognize the important contributions we all contribute, regardless of gender, classification, or level. We haven't developed a respect for each other here -how can we ensure equality without that. 34 8.1 We cannot assure equality without respect. But this language is so vague -(Session 2: Topic 2).
Confirming the findings of the quantitative analysis in the Trauth and Jessup [2000] study, the large number of assertives shows that there are numerous opinions or ideas in the discussion. That is, the GSS sessions are indeed efficient in achieving the goal of bringing ideas to the surface, but this efficiency may also mean that there is a lack of consensus among the participants on the issue of gender equality.
4.1.2. Expressive. The point of expressive illocutionary acts is to express feelings and attitudes, such as anger, sorrow, or grief. For instance, utterance 29 5.2.1 reveals the speaker's emotion, while utterance 36 8 indicates anger and complaint. Most of the expressives in the discussion reflect emotion or mood and their high number shows a high level of emotional expression or heat of argument. This is also consistent with the findings of Trauth and Jessup [2000] , whose qualitative analysis found that these computer-mediated discussions were emotionally charged events. 4.1.3. Directive. Directive illocutionary acts represent attempts by the speaker to get the hearer to do something or refrain from doing something. They include requests, commands, questions, threats, and prohibitions [Searle 1979; van Eemeren et al. 1993 ]. In the GSS discussion, most of the directives are questions that demand answers. For example, utterances 3 1.1.1 and 4 1.1.1.1 show the speaker requesting information so as to clarify an issue. Utterance 3 1.1.1 also challenges a viewpoint that women occupy a higher percentage of faculty positions. In another example, utterance 47, a question was asked about possible bias against hiring males for lower-level positions, while the next utterance (48) challenges this and makes a request for further argumentation. Following this exchange, in utterance 49, the speaker expressed his feeling about the treatment of female managers. Finally, in utterance 50, the speaker questioned the view put forward in utterance 49 quoting the high percentage of female faculty in COE. Discussion stopped at this point and no conclusion was reached. A similar pattern can be found in many other threads. 4.1.4. Commissive. Commissive acts allow the speaker to commit to some future course of action. They fulfill the roles of accepting a viewpoint, accepting a challenge to defend a viewpoint, accepting the argumentation, agreeing on the rules of discussion, and, if relevant, deciding to begin a new discussion [van Eemeren et al. 1993] . For example, the speakers of utterances 17 and 70 agreed with a previous discussant's viewpoint and reached consensus. In the four sessions, there were just 17 commissive acts in total. This small number indicates little consensus in the discussion. 4.1.5. Declarative. The declarative type of illocutionary act is used "to bring about changes in the world." In all four sessions, there was only one declarative act (41 11.1.1.1.1 "let's outlaw the coffee pot"). This is not surprising since declarative acts are typically performed by someone with authority, such as a priest who declares the marriage of a couple or a manager who declares the firing of an employee. In the GSS study conducted by Trauth and Jessup [2000] , the discussion is anonymous and the participants' identity is hidden, making it difficult to declare changes in words. The lack of declaratives may be seen as an inherent characteristic of the anonymous GSS that is employed for the purpose of generating ideas but not for making specific recommendations for changes.
Comparison between Topics and Sessions
Our data indicates that the topic of discussion could affect the types of illocutionary acts performed by the participants. Table VI depicts the distribution of illocutionary acts between the two topics. The chi-square analysis was applied to test the independence. The results indicate that the distributions of illocutionary act are significantly correlative to topics (χ 2 = 16.65, p < 0.01). They show a higher percentage of assertives and commissives in Topic 2 than in Topic 1, but a higher percentage of expressives and directives in Topic 1 than in Topic 2. The issue in Topic 1 is gender equality in the university, which is a rather emotional and controversial issue and may be expected to lead to more directives and expressives, as well as fewer commissives. In Topic 2 participants were asked "what should be done to insure that both genders receive equal treatment." This may explain why there are more assertives and commissives. The number of participants may also affect the discussion pattern. The Friedman test was applied to evaluate the differences. The Friedman test is a nonparametric test that compares three or more paired groups [Hollander and Wolfe 1999] . The distributions of illocutionary act of four sessions are significantly different (χ 2 = 18.1, p < 0.01). A total of 14 participants took part in Session 2, more than the number for other sessions. Figure 2 and Table VII show that Session 2 had a higher percent of directives (25%) and expressives (30%) than other sessions, but a lower percentage of assertives (40%) than other sessions (>50%). In other words, the statements in Session 2 involved more questioning and expressions of emotion. More importantly, the threads are shorter in Session 2: for Topic 1, 15 out of 26 threads have fewer than three utterances; and for Topic 2, 12 out of 21 threads have only one or two utterances. Shorter threads mean a lack of interaction among the participants, possibly indicating that for GSS, group size matters. The higher the number of discussants, the less may be the interaction. Indeed, of all sessions, Session 2 has the highest 3:12 F. Y. Kuo and C. P. Yin Table VIII . Recurrent Patterns of GSS Text 1→assertive, 2→directive, 3→commissive, 4→declarative, 5→ expressive number of threads, and yet over half of threads (25/47) have only one or two utterances. In contrast, Session 1 has 20 threads, and only six threads have one or two utterances.
Speech Act Patterns of Threads
A further analysis of the interaction patterns reveals several important characteristics of the GSS discussion. Table VIII shows the recurrent patterns of speech acts observed from our data. Thirty-one out of a total of 124 threads have only one utterance, meaning that there is no response. Of the remaining 93 threads, 66 are used to extract 11 basic patterns. As we can see in Table VIII , "assertive→assertive" is the most frequently appearing pattern. In fact, of 11 threads, six begin with an assertive and five end with one. This shows that in these discussions, participants often simply argue assertively, focusing on their own proposition and ignoring directives requesting further argumentation or commissives to accept another's views or commit to future action. It appears that there are exchanges of opinion but little mutual understanding, as the following thread exemplifies.
66 19 Actually, do we have real evidence that they don't already receive equal treatment? 67 19.1 Good question -are we making an assumption this is not true? 68 19.2 maybe yes, maybe no -but we sure have a lot of women convinced of it.
(Session 2, Topic 2)
Another interesting pattern to emerge involves the high number of expressives in the observed data. Of the 11 basic patterns, three begin with an expressive and five end with one, indicating that the discussion is emotionally highly charged. In fact, the combination of assertive and expressive statements account for more than half of all the threads. In the discussions, many assertions by participants stimulate an emotional response, and vice versa. It is worth noting that ending a thread with an expressive statement indicates that no final consensus is reached in this thread. Mere expression of feelings cannot be an argument in support of a viewpoint. This is not to say that expressives should not occur, but only that in the case of mere emotional expression, they may not create any commitments for the speaker or writer which are directly relevant to the resolution of a dispute [van Eemeren et al. 1993] . The following example demonstrates this phenomenon.
67 25 Where are the men as part of this exercise on gender issues. This room is almost filled with women. Did they attend gender issue I? 68 25.1 Exactly. As long as gender issues are seen as primarily "women's issues", we have a problem. (Session 2, Topic 1) Also, one pattern worthy of attention involves directive acts. Of the 11 basic patterns, five (22 threads) include directive statements. Most of the directives observed in this study are questioning. For example, the two patterns, "Directive→Assertive" and "Assertive→Directive" (11 threads), are usually situations in which someone asks a question or proposes an opinion, followed by another who answers or questions. However, no commissive speech acts are observed in these threads, meaning that the discussions simply stop without consensus being reached. This can be seen in the following two threads. 35 11.1 I agree but let's look at also targeting women of color. 36 11.1.1 I suppose this is necessary, but I would sure like us to get to a point of looking at people, ability, resumes and not color. 37 11.1.2 Aren't we mixing apples and oranges here? The topic is gender.
(Session 3: Topic 2)
More importantly, the preceding examples exhibit patterns of organizational defensive routines as proposed by Argyris [1990] . Defensive routines are recursive patterns of speech acts employed by people who are faced with embarrassing situations. Argyris and colleagues have studied speech acts in organizational settings and found that when dealing with threat, people are programmed to employ defensive routines and to cover them up with further defensive routines that inhibit the generation of valid information and ideas [Argyris et al. 1985; Argyris 1990; Argyris and Schön 1996] . For example, one common strategy is to make attributions about other's personalities and motives. In the Trauth and Jessup [2000] study, this can be observed in the following utterances. 41 9.1 The role of all men in our society today is very confusing. I would hope that as equality/equity is reached in the workplace, a clearer picture of the changes this will make for men is clearer. 42 9.1.1 It will probably be easier to gain equality in the work place than in other parts of society. 43 9.1.2 The problem is, men are experiencing the loss of priveledge as a wrong.
(Session 1 Topic 1)
After the last utterance, the exchange stops abruptly, inhibiting further generation of ideas. Other examples can be found such as "Oh, this really bugs me. Why is there WOMEN'S STUDIES and not Men's Studies offered here????!!!! "(Session 1: Topic 1, 40 9), and "Where are the men as part of this exercise on gender issues. This room is almost filled with women. Did they attend gender issue I?"(Session 2: Topic 1, 67 25).
Another strategy is to organize attributions into patterns that predict changes that are unlikely to occur. An example from Trauth and Jessup [2000] is shown next.
13 6 No, I don't believe both receive equal treatment. Women are verbally told that they and the work they do is valued. . . .its lip service. When important decisions are being made where are the women's voices. 14 6.1 I don't dount this -but it happens equally frequently to men. (Session 2
Topic 1)
The generations of ideas stop at this utterance. Another example is "Yes, the campus environment mirrors our society's ills, doesn't it" (Session 3: Topic 1, 25 11.1.1). Also, in discussing thread 16 (Topic 1 of Session 2), the speaker of utterance 36 argued that competence and performance, were more important than gender for people applying for a position. But, the following utterance, "Yes we should focus on competence and performance, however, in real life we are affected by people's thoughts and values and actions" denied the standpoint and foretold that things would not change, confirming to this strategy A third strategy is to "explain nontesting by blaming others." The following utterances reveal this strategy: 34 8.2.2 By keeping the feeling of groups, underrepresented or not, we create a gangtype climate. We are all her because we are Americans and this is our culture NOW. Think of the reasons because those customs brought about societies that did not work for them and they came here to be an American. 35 8.2.2.1 Maybe, but you guys think we all want to be white middle class males 36 8.2.2.1.1 Oh, yuck!!! (Session 1 Topic 2)
In the GSS study by Trauth and Jessup [2000] many such speech acts exist, for example: "Do men feel that they have been treated unfairly?" (Session 2: Topic 1, 60 16) or "And what generates this kind of environment? Do we have it here?" (Session 2: Topic 2, 2 1.1). In the 90's when Trauth and Jessup [2000] conducted their study, gender equity was considered a threat or embarrassed many people. It is therefore not surprising that defensive routines emerge in the GSS discussion sessions. In fact, patterns that combine assertive and expressive acts (see Table VIII ) show more defensive strategies than other speech acts. This seems to indicate that GSS discussions do not differ significantly from face-to-face discussions for controversial topics that cause people to employ defensive speech acts to deal with the face-threatening situations. Likewise, it seems plausible that a large group size in a face-to-face context may also lead to disconnected and shorter threads.
Note that in addition to the topic and group size, variables such as social distance and power have been shown to influence the pattern of speech acts [Holtgraves 2002 ].
For example, power has been found to exert effects for conveying a topic like bad news [Ambady et al. 1996] or criticisms [Lim and Bowers 1991] . While our research does not investigate if speech act patterns of GSS differ from those of face-to-face, Kiesler et al. [1984] have suggested that CMC-mediated group decisions could become more polarized and risky than those arrived at through face-to-face communication. The argument is that CMC lacks nonverbal cues such as gesticulation and facial expressions, leading to greater difficulties in coordination and feedback, higher depersonalization, and reducing the impact of social norms [Spears and Lea 1992] . Conversely, in face-to-face communication, people's desire to simultaneously main autonomy and be connected to others causes, them to employ polite speeches [Brown and Levinson 1987] . Sproull and Kiesler [1991] and Gurak [2001] thus suggested that CMC channels might contribute to the incidence of flaming and other problematic online interactions [Kiesler et al. 1984; Siegel et al. 1986 ]. In addition, text-only CMC has been claimed to be interactionally incoherent due to limitations imposed by messaging on turn-taking and reference. Herring [1999] has evaluated the coherence of computer-mediated interaction by surveying research on cross-turn coherence and shown a high degree of disrupted adjacency, overlapping exchanges, and topic decay. In the study by Trauth and Jessup [2000] , the high number of short threads and the frequent appearance of expressive acts in the recurrent patterns in the GSS discussion seem to demonstrate the phenomena of topic decay due to defensive routines.
DISCUSSIONS
Our speech act analysis of the data collected by Trauth and Jessup [2000] confirms previous GSS research findings that both the nature of the topic and group size may influence the pattern of the discussion, especially when issues are threatening. For example, Topic 1 is more threatening and controversial than Topic 2, and our analysis shows that it contains more directives and expressives and fewer assertives than Topic 2. According to Mullen et al. [1991] , as group size increases, procedurally there are more people available to interrupt the discussion and take up time talking, while psychologically, there is also a higher probability of people becoming perceptually immersed and emotionally aroused, causing a loss of productivity for the group. In Session 2, where group size is larger than that of other sessions, there are more disconnected and shorter threads as well as a higher percentage of directives (25%) and expressives (30%). In other words, there is more questioning and emotional expression and less interaction than in other sessions. This adds to the findings of Dennis and Wixom [2001] , whose meta-analysis shows that while larger groups took less time and were more satisfied relative to their control groups than were smaller groups, improvements in decision quality, the number of ideas generated and satisfaction of outcome are not observed.
In addition, our linguistic analysis provides several interesting findings. For example, it shows that the majority of utterances are assertives, directives, and expressives, and that declaratives and commissives are rare. Typically, participants present their opinions about a state of affairs (assertive), question or challenge others' viewpoints (directive), and express their psychological states (expressive), but fail to show commissive speech acts. Nearly half of the threads (60/124) consist of only one or two utterances, indicating a lack of interaction. It is worth noting that most of the commissive acts appear in long threads that have six or more utterances, indicating that interactions are crucial for reaching consensus or giving commitment. This finding is consistent with that of Rafaeli and Sudweeks [1997] and Herring [1999] who argue that interactivity plays a role in the social dynamics of group CMC and can lead to more cooperation. Importantly, our study shows that the existence of defensive speech acts [Argyris 1990 ] is likely to inhibit the quality of GSS discussion. As suggested by Argyris and Schön [1996, p. 162] , such speech acts are likely to reinforce each other and thereby contribute to "constructing a social reality that was anti-learning and overprotective." Consequently, a GSS discussion might be "fraught with tension, suspicion, frustration, and incompatible differences in perception" [Trauth and Jessup 2000, p. 64] .
According to Trauth and Jessup [2000] , interpretive qualitative analysis of GSS discussion allows for the development of conclusions different from that of positivist analysis. Likewise, linguistic analysis, which employs both quantitative and qualitative approaches, may be expected to further add to the findings. Table IX shows a comparison of the three approaches based on the taxonomy developed by Trauth and Jessup [2000] . The goal of linguistic analysis is to understand language usage, which, according to speech act theory, acts to shape, create, and define reality. The regularities of language are determined by its constitutive rules. Meaning is a result of rule following behavior instantiated in speech acts that mediate the intentions of the speakers [Lyytinen 1985; Holtgraves 2002] . Reality emerges through language, and any intrusion by researchers may lead reality in an unnatural direction. Detached observation is hence required [Lacity and Janson 1994] . By assuming the role of outsiders, researchers can apply linguistic analysis to the GSS discussion transcripts and thereby capture the emerging reality.
Table X presents additional findings provided by linguistic analysis based on the dimensions developed by Trauth and Jessup [2000] . For the dimension, participant level, linguistic analysis shows that the majority of speeches are accounted for by a few simple recurring patterns (see Table VIII ), reflecting superficial participation. For the dimension, engagement, while both positivist and interpretive analyses indicate high participant engagement in the sessions, linguistic analysis shows that participants are rather close-minded. There is much talk (i.e., exchanges of words that are self-assertive and expressive), but little is actually said (i.e., little mutual understanding, as shown by the rarity of commissives). As a result, for the consensus dimension, linguistic analysis not only indicates a lack of consensus, as also reported by Trauth and Jessup [2000] , but also shows that this is related to: (1) the abundance of speech acts like assertives, directives, and expressives, and (2) the simple recurrent patterns of very short threads in which commissive acts are absent. Interestingly, for the conflict dimension, linguistic analysis helps to uncover the defensive speech routines hidden in the GSS discussion. When GSS is applied to a potentially threatening issue like gender equality, people often employ defensive routines, as shown by an abundance of expressives reflecting anger, sadness, and sarcasm, as well as directives that question others' opinions. For the information-type dimension, linguistic analysis reveals the richness of language usage such as the distribution of speech acts, the recurrent patterns of the short threads, and the employment of defensive routines.
Turning to the anonymity dimension, while the Trauth and Jessup [2000] analysis finds that participants speak openly and honestly about their feelings and biases, linguistic analysis reveals the existence of defensive speech acts. According to Argyris and Schön [1996] , such defensive language uses may inhibit the generation of valid information and create self-sealing patterns of escalating error. Participants may speak at high levels of inference, asserting that what they say is concrete and obvious. Worse still, anonymity may be related to the deterioration of the discussion as participants may attribute defensiveness or unpleasant motives to others or to situational factors rather than to themselves. This is consistent with the finding by Trauth and Jessup [2000] that anonymity might simultaneously stimulate idea generation and encourage the expression of thoughts and feelings on an emotionally charged topic. However, unlike the Trauth and Jessup [2000] conclusion that there is consensus around the solution alternatives in Session 2, linguistic analysis shows that Session 2 is filled with more expressives (30%) and directives (25%) and contains more short threads than other sessions (60% of the threads are two utterances or shorter). Hence, consensus is still lacking in Session 2. From the previous discussions, it is clear that linguistic analysis of the GSS sessions does indeed provide different information from that which results from positivist and interpretive analysis of the same transcripts.
IMPLICATIONS AND LIMITATIONS
Talks are actions. Unlike the traditional GSS paradigm that views language uses as representations of ideas, the LAP paradigm sees language as medium of social actions [Winograd 2006 ] and can be a window for understanding practical reasoning [Argyris and Schön 1978; Argyris et al. 1985] . Identifying the speech acts in computer-mediated communications may therefore complement positivist and interpretive analysis. In this study, our linguistic analysis of GSS discussions discerns whether the participants' engagement is superficial or profound, whether consensus is reached or blocked, and whether certain speech acts lead to dysfunctional organizational learning. Furthermore, our study suggests that, in addition to brainstorming, the analysis of language usage can help to detect dysfunctional learning that may exist within organizations. Our findings confirm with previous studies that show factors such as topic and group size can influence the interaction processes and outcomes. Consistent with the findings of Trauth and Jessup [2000] and Dennis and Reinicke [2004] , our study indicates that focusing simply on the number of ideas may result in the neglect of important organizational issues such as group well-being and member support. Anonymity, for example, may facilitate the generation of ideas but inhibit organizational learning. Similarly, topic and group size may be related to the quality of discussion when issues are threatening or embarrassing. These factors should be considered carefully when applying GSS to issues that are ominous to members of organizations.
In addition, given that the exercise of organizational power is often enacted through language, linguistic analysis can contribute to the understanding of how businesses decisions are initiated, altered, or abandoned. More importantly, the existence of defensive speech routines in GSS may reflect organizational designs and cultural rules that make people systematically unaware of the behavioral phenomena that underlie the production and reproduction of these routines [Argyris and Schön 1996] . While it is impossible for the current authors to investigate how organizational design and culture impact the effectiveness of GSS that was employed in Trauth and Jessup's study, we speculate that such organizational constraints may be one of the major factors contributing to lack of GSS deployment in business organizations [Dennis and Reinicke 2004] . Both Argyris [1994] and Schein [2003] have pointed out that cultural rules and power are critical to the functioning of organizational defensive routines, because organizational participants develop routine to either minimize interpersonal tensions and/or increase power.
What may then happen if GSS is no longer confined to stay within an organization and constrained by organizational power and cultural factors? To answer this question we can evaluate social networking technologies like chat, wall-to-wall on Facebook, and second life discussions that allow people who may or may not know each other to communicate free of spatial and temporal constraints that used to restrict traditional GSS. The applications have also gone beyond idea generation, as businesses use them to help in marketing, sales, feedback, support, or just getting closer to geographically scattered networks. Politicians, too, rely on this to stay in contact with constituents. Thus, unlike GSS that requires people to meet at the same time and space, the relaxation of temporal, spatial, and organizational constraints has allowed the social networking technologies to grow into a world-wide information network that tells people what they care about as it is happening in the world. A technology like Facebook can therefore be said to be an LAP platform, and the application of linguistic analysis can certainly lead to fruitful results that further our understanding in how to design coordination and control systems to support and enhance social interactions. We may also conclude that GSS never dies, but transforms into social networking systems. GSS, which was invented at the time that the application of information technology was limited mainly to organizations, has been adapted to current Web-based technologies and supports collaboration across time, space, organizations, and even races.
In sum, linguistic analysis is itself an important line of research for IS scholars who aspire to investigate how language is used in both organizational and social contexts, how it obtains meaning, and how it generates, organizes, and structures social actions. For instance, to advance our understanding of how people collaborate through language in Wikipedia and open-source communities, linguistic analysis can be applied to study the promises and declarations that members rely on to initiate, coordinate, and complete projects. How do successful projects differ from others in their respective speech acts? Does the existence of defensive speech routines contribute to the impasse or even failures of a project? What patterns of speech acts stand out as the critical element in resolving conflicts among members? In the Internet era where so much organizational communication takes place in linguistic form, this is especially important if we wish to improve the quality of linguistic interactions.
Indeed, recent emergence of participatory Web applications such as Wikipedia, blogs, and Facebook point to the urgent need for studying the Internet as a linguistic communication system that fosters social networking, interactive sharing, dynamic collaboration, and social actions. In all of these various applications, the speech acts are playing a key role in directing actions that affect the economic, political, or physical outcome of social actions. It would be critical to study the generation and maintenance of a network of conversations for action, conversation in which requests and commitments lead to successful completion of work [Winograd and Flores 1986 ].
An important limitation of our study is that causal relationships cannot be drawn from this study because of the lack of a priori hypotheses. For example, we should not conclude that larger groups lead to "disconnected and shorter threads as well as a higher percentage of directives (25%) and expressives (30%)" because of data dredging bias. Also, we could not analyze the impact of brainstorming rules on the types of speech acts due to our lack of knowledge concerning the specific guidelines that participants received before the GSS sessions. This calls for future research to investigate if guidelines such as Osborne's brainstorming rules that emphasize no criticism and large quantities of ideas may induce certain speech acts. Another limitation is that we have relied on the data provided by Trauth and Jessup [2000] . While linguistic methods require researchers to be outsiders that conduct detached observation so as to let reality emerge through language [Lacity and Jason 1994, p. 146] , the lack of intimate knowledge concerning the case may limit both the scope and depth of our interpretation. This is especially important since culture is important factor for language usage and comprehension. In addition, because the GSS study was conducted in the 90's before the permeation of the Internet, the results should not be generalized universally. Finally, we have relied on content analysis as our methodology, and therefore biases and preconceptions of the researchers might have entered into the interpretation of the data.
